agamemnon were varied in both autumn plant and 1 st ratoon, the infestation reduced in sugarcane plants cultivated at wide spaces (100 cm) than those cultivated at narrow spaces (80 cm). Salman et al. (2014) found that significant differences among sugarcane genotypes, where G.T.54-9 and G.2003-47 were the most susceptible ones in the incidence of infestation (bored stalks %), intensity of infestation (bored joints %) and girdled stalks %, while G.98-28 variety was the least susceptible. Galal et al. (2017) mentioned that the commercial sugarcane variety G.T.54-9 recorded the highest percentages of infestation with C. agamemnon, in both seasons. Whereas promising sugarcane variety G.2003-47 recorded the lowest percentage of infestation with C. agamemnon in both seasons. However, the variance between the two promising genotypes namely G. 2003-47 and G.2003-49 in the studied traits was mostly insignificant. Fahmy et al. (2017) showed that the sugarcane varieties differed significantly in their susceptibility to C. agamemnon infestation. The highest bored stalks% was observed in G.2003-47 and G.T.54-9 varieties during the first and second season respectively. Mean while the lowest bored stalks% was recorded with Ph 8013 variety in both seasons. Mehareb et al. (2018) revealed that significant differences among sugarcane genotypes in susceptibility to the lesser sugarcane borer, C. agamemnon infestation measured as bored stalk% and bored joints % in the two studied seasons.
Yield potential of a variety can be achieved by manipulating agronomic practices. Among the various agronomic managements, row spacing influences the productivity of sugarcane by maintaining optimum stalk population per unit area. Planting geometry plays an important role in water use efficiency, interception of solar radiation and evaporation. Row spacing ensures more uniform allocation of plants in an area and makes canopy of plant more efficient in intercepting radiant energy. In Egypt, the commercial cane variety ʻG.T.54-9ʼ occupies most of the area planted with sugarcane. Recently, Sugar Crops Research Institute developed a lot of promising varieties of sugarcane, among them G.2004-27, G.84-47 and G.2003-47. The newly bred varieties showed variable response to different agronomic practices. In this respect, El-Geddawy, et al. and El-Bakry (2018) revealed that the promising sugarcane variety ʻG.2003-47ʼshowed the significant superiority in juice quality traits.
El-Geddawy, et al. (2002) and Abd El-Lattief (2016) found that narrow inter-row spacing (100 cm) produced higher number of millable canes, cane and sugar yields compared to the other inter-row spacing (120 And 140 cm). They added that ʻF.153ʼ variety produced the highest number of millable cans and cane yield, while ʻG.T.54-9ʼ had the highest sugar recovery%. There is a contradiction regarding the effect of row spacing on the quality parameters such as brix, sucrose content and CCS (Sharar et al., 2000 and Asokan et al., 2005) but Pawar et al., (2005) supported the view that wider row spacing improved the sucrose content and commercial cane sugar percentage.
Rapid change in weather conditions requires us to follow up the development of sugarcane varieties for insect infestations, especially borer insects under all agricultural conditions from time to time. Therefore, the present study was initiated evaluate the performance of five promising sugarcane varieties compared to the commercial variety for infestation by sugarcane borers, yield and their quality under three inter-row spacing
MATERIALS AND METHODS
The experiment was conducted at El-Mattana Research Station (latitude of 25.25° N and longitude of 32.31° E), Agricultural Research Center, Luxor Governorate, Egypt on a plant cane in 2017/18 and its 1 st ratoon in 2018/19 to evaluate the susceptibility of five promising sugarcane varieties viz. G.2004-27, G.84-47, G.2003-47, C.57-14 and G.99-103 compared to the commercial G.T.54-9 variety for infestation by sugarcane borers (S. cretica and C. agamemnon), yield and quality under three interrow spacing (80, 100 and 120 cm). Sugarcane varieties were planted in the 2 nd week of March using two rows of three-budded cuttings in planting. However, management of the first ratoon crop started during the 3 rd week of March after harvesting of the plant cane.
The studied combinations were randomly distributed in a randomized complete block design in a split-plot distribution, with three replications, where, inter-row spacing was allocated in the main plots, while sugarcane varieties were randomly distributed in the sub-plots. The sub-plot area was 60
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Quality under Different Row Spacing in Luxor Governorate, Egypt m 2 (including 15, 12 and 10 rows in case of spacing them at 80, 100 and 120 cm, respectively, and 5 m in length).
Nitrogen fertilizer was applied as urea (46% N) at the rate of 547 kg N/ha, which was split into two equal doses in the plant cane (after the 1 st , 2 nd hoeing and 30 days later, i.e. 45, 75 and 105 days from planting). Nitrogen given to the first ratoon crop was split into two doses; 30 days after harvesting of the plant cane and 30 days later. Phosphorus fertilizer was added during land preparation at 143 kg P 2 O 5 /ha as calcium super phosphate (15% P 2 O 5 ), meanwhile, potassium fertilizer was added at 114 kg K 2 O/ha as potassium sulphate (48% K 2 O) once, with the first N-dose. The other agronomic practices for growing sugarcane were done as recommended by the Sugar Crops Research Institute.
Evaluation of Susceptibility of Promising Sugarcane Varieties to Infestation by Two
Sugarcane Borers under Three Inter-Row Spacing.
Pink Borer, S. cretica:
Dead hearts were surveyed for each variety from three replicates at 15 days intervals from April 21 to July 5, 2017 and form April 15 to June 29, 2018 for plant cane and 1 st ratoon, respectively. The percentage of dead hearts was counted according to the following equation:
Dead hearts % = No. dead hearts / No. examined plant × 100.
Stalk Borer, C. agamemnon:
Samples of 20 stalks were taken randomly from the middle rows of three replicates for each variety from July 15 and every month intervals up to harvest time at March 15, 2018 and 2019 for both plant cane and 1 st ratoon, respectively. Cane stalks were stripped, cleaned and examined for various noticeable sign infestation with C. agamemnon using the following formula according to Mendes, et al. (1980) : 
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A representative sample of 20 millable canes from each plot was taken at random, stripped, cleaned and squeezed. The primary juice was extracted by electric pilot mill screened and mixed thoroughly. One liter of juice was taken in glass cylinder to estimate juice quality characteristics.
Total soluble solids (TSS %) in cane juice (Brix percentage) was determined in the laboratory using brix hydrometer standardized at 20 o C. 
Statistical Analysis
The collected data as a split-plot design were statistically analyzed according to the procedures outlined by Snedecor and Cochran (1981) . Means of significant variance were compared using LSD test at 5% level of probability.
RESULTS AND DISCUSSION

Infestation by S. Cretica
Dead Hearts%.
Data in Table (1) showed that the dead hearts % was significantly affected by inter-row spacing in the plant cane and 1 st ratoon crops. Growing sugarcane in rows of 120 cm decreased the dead hearts % by 2.72 and 0.64 in the plant cane and 3.69 and 0.75 in 1 st ratoon, respectively, compared with that recorded in planting sugarcane at 80 and/or 100 cm inter-row spacing.
The results indicated that the varieties differed significantly in their susceptibility to shoot borer measured as dead hearts in the plant cane and 1 st ratoon. Moreover, G.99-103 was the least susceptible variety to S. cretica attack recording the lowest dead hearts % (2.41 and 1.70%) in the plant cane and 1 st ratoon, respectively, compared with the other varieties. However, the difference in dead hearts% between G.99-103 and G.2004-27 varieties was insignificant, in the plant and 1 st ratoon. Such varietal differences among cane genotypes in dead hearts % were reported by Eskandar, 1996 & Eid, et al., 2005 .
Dead hearts % was significantly influenced by the interaction between the tested cane varieties and inter-row spacing in the plant cane and 1 st ratoon.
Infestation by C. Agamemnon
Bored Stalk % (Infestation Incidence %)
Data in Table ( 1) showed that the bored stalk % was significantly affected by inter-row spacing in the plant cane and 1 st ratoon crops. Growing sugarcane in rows of 120 cm decreased the bored stalk % by 11.21 and 6.36 % in the plant cane and 30.10 and 11.10 % in 1 st ratoon, respectively, compared with that recorded in planting sugarcane at 80 and/or 100 cm inter-row spacing.
The results in table (1) indicated that, bored stalk % in both plant cane and 1 st ratoon significantly differed among varieties. In plant cane and 1 st ratoon. G.T.54-9 (commercial cane variety) exhibited the highest bored stalk % recording 24.65 and 47.2%, respectively. On the other hand, G.2004-27 was the most tolerant variety in the plant cane and 1 st ratoon recorded the lowest bored stalk % (8.08 and 23.1%) respectively. Based on, data of both plant cane and 1 st ratoon.
Table1. Infestation by S. cretica (dead heart%) and C. agamemnon ( bored stalk % and girdled stalk %) of the tested sugarcane varieties as affected by inter-row spacing and their interactions, in the plant cane, PC (2017/18) and its 1 st ratoon crop, FR (2018/19).
Treatments
Dead Bored stalk % was significantly influenced by the interaction between the tested cane varieties and inter-row spacing in the plant cane and 1 st ratoon.
Bored Joint % (Infestation Incidence %)
Data in Table ( 2) showed that the bored joint % was significantly affected by inter-row spacing in the plant cane and 1 st ratoon crops. Growing sugarcane in rows of 120 cm decreased the bored joint % by 1.0 and 0.47 in the plant cane and 2.89 and 1.2 in the 1 st ratoon crop, respectively, compared with that recorded in planting sugarcane at 80 and/or 100 cm inter-row spacing. Data in table (2) Bored joints % was significantly influenced by the interaction between the tested cane varieties and inter-row spacing in the plant cane and 1 st ratoon.
Girdled Stalks %.
Data illustrated in Girdled stalks % was significantly influenced by the interaction between the tested cane varieties and inter-row spacing in the plant cane and 1 st ratoon. 
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Table2. Infestation by C. agamemnon (bored joint %, Mean no. holes / joint and Mean no. holes / infested joint) of the tested sugarcane varieties as affected by inter-row spacing and their interactions, in the plant cane, PC (2017/18) and its 1 st ratoon crop, FR (2018/19
Mean No. Holes / Joint
The results in Table ( 2) revealed that the mean no. holes / joint was significantly affected by inter-row spacing in the plant cane and 1 st ratoon crops. Growing sugarcane in rows of 120 cm decreased the mean no. holes / joint by 0.012 and 0.03 in the plant cane and 0.33 and 0.08 in the 1 st ratoon, respectively, compared with that recorded in planting sugarcane at 80 and/or 100 cm inter-row spacing. Significant differences in mean no. holes / joint among the tested varieties in both plant cane and 1 st ratoon. G.T.54-9 was the highest infested variety in both plant cane and 1 st ratoon (0.031 and 0.061) respectively. On the other hand, G.2004-27 (in plant cane) 0.007 and G.99-103 (in 1 st ratoon) 0.020 were the lowest mean no. holes per joint. Some findings coincide with current results and some others disagree with them. Abu-Dooh (1988) & Maareg et al. (1993) and Eskander (1996) claimed that plant canes were less susceptible than ratoon. Mean no. holes / joint was significantly influenced by the interaction between the tested cane varieties and inter-row spacing in the plant cane and 1 st ratoon.
Mean No. Holes / Infested Joint
The result in Table ( 2) revealed that the mean no. holes / infested joint was significantly affected by inter-row spacing in the plant cane and 1 st ratoon crops. Growing sugarcane in rows of 120 cm
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decreased the mean no. holes / infested joint by 0.13 and 0.03 in the plant cane and 0.33 and 0.08 in 1 st ratoon, respectively, compared with that recorded in planting sugarcane at 80 and/or 100 cm interrow spacing.
Average data (over plant cane and 1 st ratoon) in Table ( Mean no. holes / infested joint was insignificantly influenced by the interaction between the tested cane varieties and inter-row spacing in the plant cane and 1 st ratoon.
Mean No. Holes / Stalk
The results in Table ( 3) revealed that the mean no. of holes / stalk was significantly affected by interrow spacing in the plant and 1 st ratoon crops. Growing sugarcane in rows of 120 cm decreased the mean no. holes / stalk by 0.21 and 0.1 in the plant cane and 0.84 and 0.24 in 1 st ratoon, respectively, compared with that recorded in planting sugarcane at 80 and /or 100 cm inter-row spacing. Significant difference in mean no. holes / stalk among the tested varieties over and within both plant cane and 1 st ratoon have been detected (Table 3 ). Average data clear that, G.T. 54-9 was the least tolerant variety recorded the highest mean no. holes / stalk in both plant cane and 1 st ratoon (0.43 and 1.19), respectively. On the other side, G.2004-27 and G.99-103 (in plant cant) 0.11 and G.99-103 (in 1 st ratoon) 0.38 were the lowest mean no. holes per stalk. Mean no. holes /stalk was significantly influenced by the interaction between the tested cane varieties and inter-row spacing in the plant cane and 1 st ratoon.
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Juice Quality Characteristics and Yield
Brix Percentage
Data in Table ( 3) indicated that brix% was significant affected by inter-row spacing in 1 st ratoon crop only. Growing sugarcane in rows of 100 cm increased brix % by 0.5 and 0.71 % in the 1 st ratoon compared with that recorded in planting sugarcane at 80 and/or 120 cm inter-row spacing respectively.
The tested sugarcane varieties differed markedly in the brix%. The results in Table ( 3) manifested that G.2003-47 sugarcane variety gave the highest brix% in the plant cane and 1 st ratoon crops. However, the difference in brix % between G.2003-47 and each G.2004-27, G.84-47 and the commercial variety G.T.54-9 was insignificant, in the plant cane. Meanwhile, it was found that G.99-103 variety had the lowest brix %, in the plant cane and 1 st ratoon crops. The differences between the studied varieties with respect to brix value may be mainly due to gene make-up the differences, in the addition to, the surrounding environmental conditions prevailing during the formation period of soluble solids. The same results reported by Galal et al. (2017) and El-Bakry (2018).
The interaction between inter-row spacing and the tested cane varieties was significant in the 1 st ratoon crop only.
Sucrose Percentage
Data in Table ( 3) showed that the sucrose% was significantly affected by inter-row spacing in the plant cane and 1 st ratoon crops. Growing sugarcane in rows of 100 cm increased the sucrose% by 1. 
Cane Yield/Ton Per Ha
Data in Table ( 4) showed that cane yield/ha was significantly affected by inter-row spacing in the plant cane and its 1 st ratoon crops. Planting sugarcane in rows of 100 cm apart increased the cane yield/ha by 3.69 and 36.19 ton of canes/ha over that gained in case of growing sugarcane in rows of 80 and/or 120 cm space, respectively, in the plant cane, corresponding to 22.24 and 32.76 ton of canes/ha in 1 st ratoon. The difference between 80 and 100 cm in their influence on cane yield/ha was insignificant, in the plant cane. Similar results were given by Abd El-Lattief (2016). Cane yield was significantly influenced by the interaction between inter-row spacing and tested cane varieties in the plant cane and 1 st ratoon. The difference between G.T.54-9 and G.2003-47 in cane yield/ton per ha was insignificant when they were planted in rows of 120 cm spaced, in the plant cane as well as at 80 and 120cm in 1 st ratoon cane. However, G.2003-47 surpassed G.T.54-9 in this trait when they were planted in rows of 80 and 100 cm spaced.
Sugar Yield/Ton Per Ha
Data illustrated in Table (4) cleared that the sugar yield / ton per ha was significantly affected by inter-row spacing in the plant cane and its 1 st ratoon crops. Growing sugarcane in rows of 100 cm
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